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The present invention relates to a d.stf-buted ccmcuter . ^(f f ^ 

exclusively, to a mulhmeaia a.stnbuted cbject-based ~nf^nce s slT re ' a ' eS Pan ' Cui *«V 0lJt "« \ V 

?X^JlZZ£tt r eCOm ' n 9 — — "» basic idea ,s to ^ 
' the — O^ects .n«erconv^ a ™ f | a - -moos for operating 0 n 

methods .n th.s way is that the resulting system , s ,-iativ-i! "'-« , a<3vanta Se -n encapsulating oata and 
NewWave Ma„ (produced ana sold by hZZ Packam w ll ' mam ' a ' n ^ deve '° P An e * am ™ '« 
:=am ,n wn.ch messaoe$ anc message comoo^, J ^^.o^r^^red 

pass a message to .t. one or more pro<-e« e « w.ii be 1, -Z, * . ' eC ' mana S ement software w, S nes to 
an ob,ect .< fully def.ned by „s oata ana has no proce— -Inr T^ *** M Part °' ,n,,ia "«"o«- » 
object has one or more processes assoc.ated \ nm'T-S ? , " ' S Sa,d ,0 be " ina ^e" "an 

•5 processes ana data then ,t . s sa.d to be 'active' '" by th ® S,ate °' ,hat process or 

A d.stributed object based system , s one m wh.-h t? 
network ana messages between objects of th* « v «tem"- an I "° rks w»ons »e interconnected over a 
may also be transm.ss.bie over the network VneLrk n;f* ^ °^ ° D,ectS '^selves 

workstations or a central computer connected « seJ« t*2 n 2T' S ? ***** "^'"""eced intelligent 
o server machines w„h intelligent workstations onne C ,e d ^ ' h ' "" 0rkstat,ons ' « s ^eral interconnected 
The term "workstation" , s intended to be appnrat>i> r 0 an cf °' * m ' X,Ufe °' these Poss-b.lit.es. 

in a d.stnouted object based system there are n-nl P°«'b«'t.M. 
Parts so as to enable more than ^^T^tZ^T^ S '™ U < "•™«on 

«h. context of a distributed conferencing system a ^^^1' T °' * ^ 0b,eCt F °' e * am »°- 
» rne state of the object and a presentation par, or deZo ,h e aooi^ ? **" ' Semam ' C P3rt fle,in ' nQ 
user and for enabl.ng. rhe user ,o make input Sev !"! ^ ^ ^'^ d ' SP ' ayed '° 3 

viewing the whiteboard object so that they can each m«e conTrfn ( ° 3 pfesen,ati on P«t for 

people clustered around a rea. wh.teboard con.nout.ons m a manner similar to a group of 

servi:~: ^™rZa :ri™rr m * ,,h se ™ iic p - — - 

Parts may be d.stnbuted around user •ZZ ^Zh T^T^ S — object ■ 

According t0 the present .nvent.on we prov.de tnZ7n^ZTT 
a network of workstations and means for transmitting ^ I ^'Stnouted computer system comprising 
■nciuomg a fir S , ob.ect type for storing ^^^T^T" r^' 005 Ch ™««*°* by object? , 
object, of the second ,ype reference an asso^ ,Lc ol#* nL T» T *** " 3 US6f 

workstations to access data of the object of the w ce til ^ * 3 p,ura,i,y °' use ' s * 

«he second type between workstations thereby «n \ eate . elZJ >0 ' ,ransmi » inQ a " ob^ci of 

. type for each workstation rece.v.ng an object of the ^coro vol associated ob.ect of the first 

The present ,nvent.on prov.des an effertive way of -narLn t 
ob.ec, par,. eiIher for the purp0S9 Qf aufonc e m a ; °' ; ^'-9 to have access to a semantic " 

activity. CfK,n 9 or f.,r the purpose of participating ,n a joint 

in the embodiment to be described the »« t6m <-„ 

type between workstations. In ™™ COp " nQ an o«*c« of the second 

for the assooated object of the f, fSt type ' ransm,t,e ' 3 *WCii ol the second type include an .den„fier 

The system according to the present invention may be m the term „i , , , 
means enabling users of the workstations to oar„nr/ a L „ * conferencing system compns.ng 

first type store meeting data n^Z^™"*™" 9 ™ ^ re>n ° b ' 8C,S °' 

inv e n„on a.so prov.des a method of convening ll , ^ are '° r P resen ""9 meeting data. The 

object of the second type between ^^s Z^^l^ a " 
«. J* type for each workstat.on rece.vmg J «~ * ** ^ °' 

of oe;; t r:rron poo a r *™r% a P :r, e ~ ^ the ™ ~- - ~ 

conference system , 0 r facil.tating distributed , mee^gs "vantageous.v provides an .mproved 

^^Z~ Z;^:~ n - - ~- * -V ot e X amp, w.th 

F F ' g 9 u u :: 2 : s h 0 a wT« 9 he :a° 0 r a ,om D n u,ec ; sy f ,em accord,na ,o the p — 

3 snowl .^S^So2 i ^ 3 " d ~ " * - -stem: 
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windows. 

A oossibie video network is shown m Figure 5 The video network is based on a central video switch 54 
connected using a star topology to client workstations C Video signals are modulated on to VHP earners 
anc transmitted ever standard analogue cabling 56. The video switcn 5** is a conventional cable television 
5 switch. Several sucn switches can be cascaced m a bar arrangement for targe systems. 

For long distance video communications, a device 58 for comc'essing and decompressing viaeo 
signals fa "codec") may be used and the signals are transmitted using ISDN teiepncne lines. 

The architecture of ;he object-based system 10 win now be described. 

With reference to Figure 6. the structure of one user's portion of the system is represented. The 
• o functions of the obiects are as follows: 

a Venue object (V) is an electronic meeting place allowing control over med.a channels and providing a 
location for storing shared objects. A user may have several Venue obiects: 

a Phone Booth object (PB) controls the creation of Venue objects and oversees the setting u o. 
maintenance ana closing down of conferences. The P8 comprises a processor for handling incoming and 
; 5 outgoing calls: 

a Connection Manager object fCMi controls driver components <0- ... D„) which handle media 
connections for the system 10: 

a. Directory object (D) which provides a list of potential meeting participants. 

Obiect X represents another system obiect for performing a specific meeting-related function, eg. a 
20 whiteboard function. 

Figure 6 is a conceotual representation of the system 10 and the arrows represent tnter-object 
communication. In the embodiment being described, the system comprises client workstations C and 
servers S ana most of the objects referred to m Pigure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 
rs The server obiects handle the centralized and distribution - oriented aspects whereas the client objects 
handle the presentation aspects. Hence shared applications can be written w»m one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Booth server object and PB-c means a Phone Booth client object, 
and so on. 

10 In this embcaiment. the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Whiteboard objects. Phone Booth 
objects. Thus the semantic part of these functionally split obiects runs cn an HP-UX server and the user 
interlace runs cm MS-DOS NewWave client workstations 

The client workstations are each running an object-based system of the type described m European 
35 Patent Application No.339220A. the description of which is incorporated herein as Appendix A. Appendices 
A-o mentioned m attached Appendix A are not attached as part of this application but are incorporated 
herein py reference. Appendix A describes how objects are linked together by parent-child links and how 
m objects can be copied. During a copy operation, the container of the ooject to be copied sends a message 
to the OMF28 asking the OMP28 to copy the reievant object and identifying the container object which is to 
-to receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of its child objects. 

Mailing an object involves serialising the object, transmitting it to its destination and deserialising it. 
Serialising an object involves converting it to files, say DOS files, containing the data of the object and 
js information about its properties and its child objects. 

Server objects are not linked by parent-ch.ld links in the manner m which client objects are so linked. 
All client objects contain a reference to their associated server object. Figure 3 shows the form of aata item 
60 used to name objects. The data item 60 >s an eight-byte array following the convention used for internet 
Protocol (IP) addresses. The first 64 pits »s a machine identifier M I 0 comprising a 32 bit server IP address 
so ana a 32 bit machine IP address. For a server object the server IP address and the machine IP aadress will 
be the same whereas for a client object these will be afferent. If there is only one domain per machine, the 
domain identifier D I D is zero. The object identifier 0 I 0 comprises a 32 bit generation count and a 16 bit 
tag. The 16 bit tag uniquely identifies the obiect within the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count is used to ensure that each object is uniquely-named m time. 
55 The generation count is simply the time in seconds. 

When a client object is closed (inactive) it appears as an icon on a user's screen. The user opens the 
object by clicking on the icon Opening a client object causes it to sena a message to its associated server 
obiect informing the server obiect that the client object is now active i.e a Here Am I message. Until then. 
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figure -i shows video facilities for a client workstation. 
F.gure 5 shows a video network structure: 
Figure 5 illustrates ;he ma.n objects m the sy*tfm 
F,g ur e 7 .nustra.es the functional,., sc-lit nature cf :ne oo,ec-s ,n the sy-iem 
- ngure 8 shows the ma,or components cf tne system infrastructure 
Figure 9 shows a typical Venue: 
Figure i0 shows a CcMed.an directory: 

Figures ti-14 ...ustrare message sequences .'or system operate 
-gures 15-27 show screens during a tyccal user .p«,o n . 
The mam components of a multi-meoia distnouteo ^.e'ct-na^ ™i. 
•nvent,on will first be describee. '-onferenong system according to me 

Fleferr.ng i0 Figure i. a multimed-a distributed -ciect-bas^ - ftnta 
cresen, ,nven„on ,s indicated at >0. The system , 0 comp I L % ' C ' he 

network 12 may be a w.de area network (WAN, r - ,'*? " S COnnecteo a network , 2 . The 
network (MAN), den, workstations C are connected \o Ln o ZJ^Ts Eart'sT 3 metr ° P °" ,an 

Servers S communicate w.ih each other by ooen.nn « ,, >i fe requires a server S 

Pr.nc:p... Cent wo.kstat.ons C could co^l^Z^^ °' 
and therefore each client workstat.on C has only Pne v ' Li - h ! , ' C ' ea,es D ' act,ca, °'°°iem S 

c:ien, work St at,ons to commumcate with each other y,a . e ™ s ^ '° i,S ' 0Ca ' S6rver S t0 enaD,e 
Rererr.ng to Figure 2. each server S comprises: " ' 

hardware 14. such as an HP9000 300 HP-UX .-*m D uter , up c a , 
Company): -mputer ,hp , s a trade mark of Hewlett Packard 

operating Sys t e m software 16. such as HP-UX software- 
Remote Ob,ect Access Manager (ROAM) software ,8 for m a „ a 
workstations C connected to the server S and other server* J he "tlT* COmmun,ca,,ons ™«* Cent 
COM software 20 providing object management faol.ties- 
server odiects 21 which are ob,ects to be shared betwe-n users and „ h „ 
oo/ect oarts mentioned ,n the introduction, correspond to ;he semant.c 

Each client workstation C composes: 

hardware 22. such as an IBM-AT compatible PC- 
operating system software 24. SUC h as OOS software 
windowing software 26. such as MS Windows applications software 
an ooject management facility (OMFi 28 surh a* a sr»rui.„i w «, 
-rk of Hew let t.Packaro Company used for a Z\ v oU p £2 (Newwave ,s a trade 

co,ects software 30. such as NewWave ob.erts ana "I ^ , 
■'or nandlmg commun.ca.ion with ob.erts or ! rt ° b,eC,S 32 ^ 3 R ° AM 0b ' ect 34 

presentat.on ob.ect parts mentioned ,rl the I ^^" cn C " en ' 32 COrre£DCnd 10 ttie 

The user cf a client workstation C therefore has a „ n w n ^ 
ob.ects of the system and can cause ob^s t oVtZZt/^ mUW ^ ,0 man,pu,ate 

server S. ' - S tC oe "^sm,tted over the network 12 „a the associated ' 

The system i 0 provides multimedia facilities to u «er. For s « m „ ( , aa K . 
voice and cr video commun.cat.on facilities as wpii as da ," a -„ 9 * ample each C-ent workstation C may have 

A possible vo.ee ano data network «ruct U r.*4o" ^ho TT" 0 " 0 " faC "'" eS 
and 3. a networked PC server 4 2 , s connect to^he ScTprBX^ Pc" ^ ^o" 0 ° eS ' 9nated A 
-5 muiti-port telephone interface cards (such as the VBxTnn I 5 "'^ 42 COnta,ns one 0f mo < e 

PABX ,s controlled by the PC server 4 and users can u « the * M ' Cf ^ ms "*■>■ 

are connected to the loca, PA8X and convemen y orated nTJ ^ ? "* ' e ' ePh0neS 44 " h,ch 

Each of the site* A a ementiy located near the.r client workstations C 

>„e- and B ,ompo S es a LAN ana a LAN WAN br.oge .nterconnec.ing the LAN w.th a 

5c in use. the PC server 42 receives commands from servers s m 

leiephone conference calls. To the PAex the PC « it UP- ma,nta,n an d close down 

-herefore d,a. other users adding them ,„ ,o con^^u^Mp * n ° rma ' te,8Ph ° ne ° Sef can 
In order to conduct conferences over a w.der area PP * A « 

rurthermore. the client workstation* C mav h P f.iio* k ■'"oauia.cr 52. 

c may be fitted w,tn vioeo cards to enable a user to view v.oeo -n 
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Button Appearance 


Meaning 


No button 

White, unhighhghted 
Slack 

Red 


This person does not have this media channel available. 

The media channel is available, but not cnosen for use. 

The media channel has been selected, tut is inactive because the person 

is not present m the Venue or the connection has not been completed yet 

The media channel <s being used. 



The tower pomon of the Venue is taken up by the shared object area 73. This acts as a snared foiaer 
storing objects on the server ana making them accessible to all users of the Venue, inactive objects are 
represented by an icon such as icon 38 >n Figure 10. Objects m the shared object area 73 may oe client 
objects e.g. Whiteboard client oojects. or may be standard NewWave objects, it is possible to move objects 
into and cut of the snared object area 73 of the Venue-client object Moving a functionally-split ooject such 
as a Whiteboard object into the shared object aiea 78 does not entail moving the Whiteboard-server object 
but just the Whiteboard-ciient object. The OMF28 instructs the Venue client object to insert the Whiteboard- 
client object as one of its children. The Whiteboard-client object is then serialised by the Venue-client 
object ana sent to the Venue-server object. The Venue-server object updates its other active Venue-citem 
object with the news that a new Whiteboard object is available «n the Venue and these Venue-chent objects 
disoiay the Whiteboard-client object icon in their shared object areas 78 accordingly. The Whiteboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
object by any of the users cf the Venue cause a copy of the Whiteboard-client object to be serialised by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents of the Wmteboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Whiteboard-client object remains on that machine for subsequent use. 

in contrast, if a NewWave object icon is moved into the shared object area 78 of a Venue-client object, 
this causes the NewWave object to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-chent objects to display the relevant NewWave object icon. Subsequent opening of the Newwave 
ooiect by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
anc sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
obiect and changes which a user makes are not reflected m the copies held on the other users' machines. 
This is a consequence of the non-functionaily split nature of NewWave odiects and is an impiementational 
feature rather than one which is important to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation and activation of Venue 
client objects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client obiect the user is presented 
with a directory 90 of oossibie meeting participants as shown m Figure 1 1. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a media selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out m the area 96. 

When a name ts selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant apoears in the area 94 as shown. The media connections are selectable by 
checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person m tne area 94 ados that person to the list of Venue participants, in addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by ce-checkmg the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made smce the window for the directory 90 
was brought up will be implemented. The Convene option win be described later. 

There is also a Connection Manager obiect on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager object handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests ounng use. The Connection Manager object 
performs the following services: 

maintains a list of media resources available m the system 

- detects wnen resources fail 

- monitors resource channel availability f;e. monitors, microphones, speakers, cameras): 
sets up connections cetween peopie using different media: 
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; r „. s , e . anc 

waence of a corresoond.no den, ob.ect an, ^X^" ^ ihe 
corresponong ci.enr objects wh, C h are currently ac:,v. ownino - * ' tS ° n,y StCfe me '°*"««» o' 
» tne state of me object ano can make ,„ put l0 , t 7 ° C,eCt mMns that a " sef «" v, e « 

s^ver co.ect. 7hl! c " en » regularly u Paa «es. 5nd lS uccated by . rhe 

figure 9 deoicrs the component* .nvoi^r- ,« a , 
C,n ( objects on ,w 0 Cerent ^^^^C £ c ™ ^ -* * w„n 
==mpn S .rg components ,oen„fy ing , he relevam ' ' "f" , '" e,ec ' ' S S'*en a ""'Que oo,ect .cent.l.er 

■o number for -me pan.cu.ar ob , ect . Qn ^ ^^V^*^ ^ T^'^ !n * relevant storage coma.n and a 
■cr <ee D ,ng a record of wh at objects are ores*nt.y'on the " -1 * " ° b,eCt ' mana 9emen t , a c,.,»y (0 MF) 60 
-n oo,ect :reat,on and de , etl on. object nam.ng ', b( ea ^va" IT' W ° rkS,a " 0n ** ^ ' S '"^ 
'ouung. This „ a srancard NewW ave 0 MF TI TS , CVVamn 3nd ' n,er -° b ' ect m «sage 

stahcaiiy !,n k ed to each client object CO pmv.d.ng acc-sm hT ^ ^ M ^-C } 61 

<. other woros. the COMUB-C 6, has been ad oed I T^ aQ L °' 3 "° AM Cl ' en ' '^ ect «. In 

h-ncuonaMy so.,, object,. Commun.cat.on through thfcOMuaTfi, 76 ° b ' eCtS " * he C,iem "» ec '* '°' 

^ t an. object n.m.ng ^ nUS , ^~^; , ' aC, "* y ' C0M - S, 63 P ^ * «* -nage- 
« =4 A server object manager „orar y 'cOMUB-S « - ,^1:^ ^ ° Per3t " 1Q SyS,em so "^e 

access to the functionary of tne ob,ect mMn^^^JL"^ m S6rver <*■•« *° ^abhng 
When cent object CO- w.shes to send a me "saae 1 ,S - ° AM SSrver 0b,ect 66 - 

cent ob,ect 62 passes .he message to the HQAM l e ^-fT*" 9 Se ™ ot ^< SO. .he ROAM 

server ob,ec. SO. Messages from me server object SO ,o ciirT h , ' C " ^ me£Sa ^ e on t0 ^ 

* message , s to be sen, between objects on the J a me I I * ^ ^ the reverS3 manner. ,f a 

-olvng the ROAM server ob ( ec, 66 Messages '.^o ! ntbl? ° MU8 " S 65 Se " dS '« ***** 

"The Venue provides an electron c 
^^^PrB^vonsn^'^^^^- ' nSide °' ^ Oerson-to-person ca.ls. group 

« - ^nne^^^ J -t.ng. ,e ^ ^ they „ shaf|ng . 

exact number „ sub.ect to techn.ca. constrains m, a 'SS " ' U " ' W ° Pe ° P ' 9 UP '° many De °P' e - th « 
cetween two people. bu,.d up as experts are brouch, n c *° ^ °" 38 3 S,m ° l ° ca.. 

:ec,ae !o move to a d.fferent ob.ec, because ^ ;^; e r 3 ^ gr ° Up discu »'°" hawng to 

The Venue is a shared obiect and rhe i ^eetmg has changed, 

venue cent ob,ects wn, C h prov-de an .nterTar e VTh?v- n ' $erV6r maCn ' ne - The C " em -° fk stat,ons have 
server. There may be many Venue c,e o^cts n ^ZTT ^ °" ^ Sp0 n 0 ,n g 

server object. 3D ' ects ' n • 3l " er *"t '-'^ni workstaoons for a part.cuiar Venue 

Figure 10 shows the appearance of a Venue ,r * ru , 
navmg a tide bar 72 and a menu bar 74 At ,h« too < ^r '* bem9 viewed ,n a w, ^ow 70 

:an be seen and where their media chan s ' £ Se ^ol'ed'L"" ? ^ Pe ° D ' e ,n the V — 

objects for use .n the meeting are stored. •-omroiled. eeneath that is a shared area 78 where 

The participants m a Venue are disolavAri en* h 
«•« fttmao 80. a name 82 accompamed by an 'Zc JJn Z T»"* ^ by a 

aosen, ana status banner 84 „ b an ^ on^f wne «^r ?f1at uSer , s present ,n the meeting^ 

-ed,a centre, buttons 86 . T h e bitmap 80 may b^ 1^ " , ' nV,,ed ! ° and a ro * ° f 

w.naows ,s available and the video channel icn use 3 m °" Cn V ' de ° wind0w when v,deo 

can ^rr:; of r:;r ;r media bun - s 86 - «- - « e aC h 0 n e 
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workstation 3 (o the Phone eooth server object PB-s. if the .nv.tat.en .s accepted a Create Venue messaae 
(referenced 6) . s sent from the Phone Booth server object P8-s to the Phone Booth client obiect PC c 
wh, C h causes ,t tc create a new Venue Chen, object V~; ,.n ,-hen, workstation B .nvolv.ng sending a Here Is 
Parent message .referenced 7) to the new Venue - ci.ent ob,ec: v-c" to not.fy „ of the ident.ty of the Venue 

5 server cbiect v-s. The new Venue client object V-c men sends a message (referenced 8, to the Venue 
server ooiect V-s requesting ,nf 0 rma«,on about the contents of the Venue. The reply from the Venue «erver 
cbiect V-s is referenced 9 in Figure 13. 

Messages corresoonding (0 those referenced 6-9 are sen, between the server S and cl.en, workstation 
A so as aiso to create a new Venue-bent ob.ect v-c on that workstation and these messages are 

•o referencea 1 0- 1 3 m Figure 13. y 

CM to ni .« m n e r\ e SefVSr T Cl V ' S S6ndS * ,iquMl "*'«*™< 1 to the Connection Manager ob.ec, 
CM to set uo the chosen med,a connections ana the Ccnnea.cn Manager object .nstructs the relevant 
media or.vers accordingly (dotted line referenced 15). 

The users of client workstations A and 6 can then .:ommun,cate usmg the newly created Venue 

tJ\1!1° r SS,b ' e t0 C ? Vene 30 eX ' St " 19 V6flUe by Se ' eCt,n 9 the Coovene wtnm the Venue 

ih,s ,n„,a,es a sequence of events wn.cn w,l. he described with reference to Figure U Agam a server 
machine S and two client workstations A and B are recresentea ' 

ob,ecTl U - Se o S l7r C l the C °o Vene ° Pt ' 0n ' S ' e ' erenC6 ° ' F "^ e M - Th ' £ " use * ^Venue c.ien, 
object V-.. ,o .end a Convene Request message .referenced 2) to the Venue server ob.ect V-s wh.ch 
:o not.1.., the Phone Booth server object PB-s of the convene reoues, in a message Referenced 3 Icn 
,aen„f,es the .mended meeting part.c.pants. The Phone Booth server ooject PB-s sends a R 7ng menage 
referenced 4, t0 tfle Phone Booth cl-ent objects PB-c on the workstations of the intended me'^ng 

me^n P Q an Wh :a "h n9 * ^ '° °° °»" W *™ S >™<* *• -er to partake n a 

meeting. When these users, accept or decl.ne the inv,tat.on ,h,s causes a reply message (referenced 5, to 
« be sen, from each Phone booth client object PB-C to the Phone Booth server object PB s 

Eoo t h h r,ien e t Xt on , !^ S D B r ^ Ph ° ne B °° ,n SerV " 0b,eCt P8 - $ '° ' nS,ruCt ,messaae ^ence6 St the Phone 
uT* TIT ' t0 Cre3,e n6W Venue C " ent °» ,erAS V ' C on msch,nes * Venue client object 
hnked to the venue server object V-s is not already stored. Such new Venue client objects V-c' then send a 

ZmZT^Zc" T VenUe SefV6r ^ V " feQUeS,m9 ' n,C ' ma,,0n 3b -' contents oMhe 
yenue so that ,he appropriate -cons can be displayed ,n the shared area 78 of Figure tO on the respective 

vr e ^^ nS -, re °'r meSSag8 <°™™*>™<™°° aoout the contents of the Venue f om the 

venue server obiect v-s is referenced 9 m Figure 13 

CM \a\T U n,T^ ° b,eCt V ' S the " S6ndS 3 requeSt '0' » the Connection Manager object 

CM to et up the chosen med.a connections and the Connect.cn Manager object instructs the relevant 

prSed Sh ° Wn ' aCCOrC " n9ly ' d ° ttea re ' erenCed The diStr ' buted ™ e "" Q then 

(Finur^^MT S6, H UP a a T V6nUe bV Se,eCt,n ° 3 Create 3 New menu °P ti0 " in N e-Wave Office 
• be c^ted Fo L f 5 e , ? ° Pen,na Ve - e --" e "' <*■•« * Venue-server obiec; also needs to 

^ be created F,g ure ,5 dep.cts the process. A server machine ,s indicated by S and a client workstation by 

The act of opening the new Venue-client object v-c causes .t to send a message (referenced i> to the 
cT^pT 1 TIT 8 -' : hlCh tr ' 90efS 3 m8SSa0e 2 > <° * sen? from the Phone Booth 

V The P one eloth - 9 !°° ,h D S r e ' ob,ect PB - S '•«"««, creat.on of a new Venue server object 

V s. The Phone Booth server object PB-s creates a new Venue server ob,ect V-s us.no a Venue S art 

* 7J:Z^ZT, Z) T Venue ' SSrVef ° b,eCt V - ~" • "ere ,, larenrmess ge 

T n oic, JV , Venue ^" em 0b < ec, V * c " nta " 1 '" Q ! "« '0 of the Venue-server object. The new Venue 
ci en, object V-c then sends a message (referenced 5, to the Venue server object V-s requesting 

ZZ a Z« ZcT COn,emS °' V6nUe th6fe ' S 3 COrrespon * n 9 "W'V referenced 6) from the 

50 m J ' S J"'' r! '° 3dC mee,in9 panic,pan,s 10 an acllv e Venue by selectmg an Add New Member 
Zl ! ". C3l ! SeS 3 d ' reCt0ry 0i PC,em,a ' P a ^ ,c: P an « to be d.splayed as shown ,n Figure U to 
mp?J ' "° n ° f m ° fe ,Uftf1er par,,ci P an,s and a «oc.ated media connections. Informal on 

on L ZZl '! i C H° nVe , yed V6nUe C ' iem Cb,eC ' 10 me Venue server ob ' ect "P^tes the 

« s t*Tl TV X 8nUe C ' iem ° b,6CtS - Ch0Sen new meel,n 9 P a "'C'Pants are no, aware of any 

ss change until scmecne convenes a meeting. 

When a user elects to close a Venue by selecting a CLOSE oot.on this causes a message lo be sen, 
IZ I , y enu8 - Cliem 0b,ect t0 " s venue-server object ,nf 0 rm,ng the Venue-server ob.ect tha, the 

venue-,l,en, .bject ,s oeact.vatmg. The Venue-server object then messages the Connection Manager objec, 
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" pomi-io-point 

• muih-co-nt: all that are available 
tamtams hst of establish connexion* anr * 
-ooei of state of omer netw^Ks. e ° SU,M s ^^'»w om.r n e ,w^ s , e maiPtains 

prov,oes interface to media dnvers 9 ' 
Anotner functionally solit obi^rt u.h 

'*« .2 snows an e^Tol" . ~ 1' " "« *«"«"9. " S^^ "' ,9 



"5 



a scroller ' " 1 

a pointer 

a selection of different coloured pen* 
an eraser ~ 
a text selector 



no 
M2 
1 14 
M6 
i ?8 



Aoarr from the poster U2 the tools 

SbsSH: - "~ - - S3S3S 

« «*— - ». aCC °""" 9 » - « — «» no. « „«,*«,. cooce „„ 3 „„ 0 

Once a user selects participants an* ~. 9 

ano me namoweo sequence 0 I » B ™„ 2 ew Venue »IKI Figure 13 sno»< „i 

«o,* s , a „„s A ana 8 connect , 0 ,„eT 9 "' e ' 3 *"«« a "ill. s '" e „° b,eC,S 

Pnone Bo« c „en, , b|ec , PS-c^e™™^ LT ^ ' 

0„ "°" Ma " S9e ' ""'•a CM ,! '""' a " V 3 Ph0 " e eoom se ""* object PB-s 

•^rresonnn „ the Prosed meetinn That „«, 0 Cl,ent w ° rl <station 8 

,he Phone Booth den, ob,ect PB-c' on ci.en, 
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To "open" an obiect. the user double clicks on the «Hevant icon Referring to Figure l? Martin has 
opened the Proiect Meeting Venue which is shown m a *maow 1 74. The w.noow 1 74 has a menu bar 1 76 
wmch has similar options to the menu bar 1 30 of the window 1 26 except a Meeting ootion instead of <ne 
Setting option The window 1 74 jisplays a participants area 178. shewing only Martin, and a snared .terns 
5 area 180 which s empty. Underneath a bit map 182 of Martin is a name bar 184 which includes a 
notification of presence and three media control buttons 185-7 for Phone. Video and Oata respectively Oniy 
the Data button 187 is highlighted m this example, ie. blacked out m Figure 17 

On selecting the Meeting option from the menu oar 176 of me window 1 74. a CoMedian directory 
«.ndow 190 appears. Figure 18. The reference numerals for the CoMedian directory wh.ch were used m 
■o F.gure n will oe retained here. Martin selects the name Richard Jennings from the list 92 ol potential 
participants causing a picture of Richard to appear m tne area 94 together with crosses m the v,oeo ana 
oata boxes m the area 96 to indicate Richard's media selections. This means that Richard will be contacted 
through the system lor data sharing with both video and audio travelling over video connections Martin then 
clicks on the Convene button in the options area 98 to add Richard to the Venue which causes Richard's 
rs image to ,o.n Martin's .mage m the Venue as shown at 192 m F.gure 19. Richard is marked as absent at 
194 and a banner 196 .s displayed indicating that he has been mv.ted Martm has selected both video and 
data connections for himself m order to match what was seiecteo for R.chard This causes the video and 
data outtons 186 and 187 to be highlighted in a first colour to show that they are currently >n use albeit only 
locally to Martin's own workstation. Richard's video and data med.a buttons 186a and 187a are highlighted 
20 ,n a second colour to indicate that they have been requested cut are not yet m use. 

While waning for Richard to ;om the Venue. Martm . s moving tne Design Notes and Design Principles 
objects 170 ano 172 into the shared items area 180 of the Venue by clicking on each object and draqginq it 
to the area 18O. 

Moving now to Richard's workstation, shown ,n F,g U re 20. the invitation to join the Venue has reached 
h,s machine and has caused a bell 200 to apoear at the bottom of his screen. The bell 200 is flashing and 
making a ringing sound to attract his attention. Richard clicks on the bell 200 and the result is shown in 
Figure 21. An mvuation message box 202 >s brought up telling R.chard that he has been mv.ted to a 
meeting and g.v.ng the name of the meeting and the name of the person who convened the meeting The 
invitation message box 202 comprises two options: Accept and Decline. Richard clicks on the Accept option 
jo to accept the invitation to join the meeting. 

Refemng to Figure 22 accepting the .notation causes a Venue client object automatically to be created 
and a window 204 to be opened for Richard. The chosen media connections have been set up so that 
R.chard can now see and hear Martin and the objects that Martin has placed into the shared items area 180 
are available to him. F.gure 23 shows that Martin can see the same Venue having the same contents on his 
s workstation Referring to Figure 24. during the meeting. Martm has opened a wmdow 206 on the Design 
Notes whiteboard obiect. Mart.n mforms Richard of this so that Richard can also view the whiteboard object 
and then both Martin and Richard can scribble on the whiteboard and view each others input. When their 
_ meeting .s finished both Martin and Richard close and save the Venue. 

F.gure 25 shows the Venue object 163 saved m Richard's NewWave office. In Figure 26. Richard has 
*c just opened h.s NewWave office and .s viewing the Venue 163 m a window 208. Martin .s not present 
(although he would be ,f. coincdently. he had his Venue open at the same time as Richard. In that situation 
the relevant media connections would automatically be set upi. Referring to Figure 27. Richard has selected 
the Meeting menu item using the cursor 210 so as to bring up the CoMedian directory 21 2 and he has 
selected Ed Davies .n the manner previously described. Ed Oav.es does not have video capability instead 
s he is selected by telephone. Clicking on the Select button w.11 cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring ;o Figure 28. R.chard is about to inmate a Convene operation by selecting the Action item 
from the menu bar 214 of the window 208. and selecting the Convene option from the corresponding menu 
216. S.nce Ed aoes not have video capabilities, the audio from his telephone would be mixed into the video 
0 feed .nto Martm and Richard and their audio signals would be sent to Ed's telephone during their distributed 
meeting. 

Turn.ng now to Figure 29. a new session .s beginning on Richard Jenn.ng's workstation. A window 220 
contains Richard's NewWave Office. Richard has created an outgoing message represented by the .con 222 
caiieo "Meeting Request" (.using the "Create a New" option from the Action Menu • see Figures 14 to 1 7 of 
5 Appendix A). In Figure 30. on opening the outgoing message 222 it is displayed m a window 224. Richard 
has completed the distribution list 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-client object represented by the icon 230 is created (again using 
the "Create a New option). The Venue-client object 230 «s cop.ed and oraggea into the window 224 
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'-^connect the med.a connections 'or me Venue-,™ on *r, ■ . 

ob,ect sencs messages to all of ,<s other VenJe-cLnt IT " d ««.v„,ng. The Venue-se,^ 

Part-cuiar Venue-ci.ent object so that these ot " nU>mu * *«" °' the deact,at,cn o< , 

tne reievar, meet.ng member , s now absent ' °°' eC!S a ' ter Waranc. to .nocate n>i 

5 .. Ano,ner wa * 01 S6 « in 9 up a <j.str.bftea meet.ng , $ ,„ r • ,- r , n 

; ne aes,red meet.ng part.c.pants. A Venue-cen, cpject el J'?^ " e " StmQ ob,ect to 

ven u e-c : ,ent object to other w 0 rksut,on, creates a ^ren Ce , fh ° 1 /en ^*™ «Wt. Copy.ng a 
■^.er workstations oecause ,n the copy.ng pf0C ess ne 7eZ " ^ v "««-se,ver °b,ec, on those 
oo.ect , s preserved. 5 ° CeSS tne ^e-cl.en, ao,ecfs reference to its Venue-«erver 

" The re are diff9rsn( ways m wh(ch a 

-c .ncooe .he venue-client oo,ect ,n an eter'tron c m i ° S C00,ed f0 other ^stanons. One way , s 
message , createo ,n the norma, manner .. H^nZT' ^ ^ e '~ ™ 
-eject ., induced -n the message us.ng a stidwCvT. f ° * Ma " and a ^ue-cl,en, 

message, they place the Venue-Cent ,« " ^5^ m " ^ °' eaCh a ° dressee 

■< meeting. At the recant „me. the meet.ng partLan t onp * 0<WCIS ,n P' e P™.on for the forthcom.ng 
-eenng. On open.ng the Venue-Cent ^S^^^"??*"^* ^ t0 COmme " ce 

° b,eCtS S6nd 3 Here Am « "««9. S .htT s ; l d v'" 6 " ' S au,omatlca "v "P^ted and 
Another opt-on , s f or the user w,sh,ng t0 « e t uo a ^ k v enue-server object. 

ooject and to ser.anse the copy of the vLe-c, . c l c ^^'^ » copy the relevant Ve.nue-c.ien, 
-o -cn as a netW(yk dr , ve) ^ (j(e c .n c ec c leon floppy disc , or othef ^ ' 

repents and deser.al.sed thereby proving each ; * 0 '^at,ons of the ,n,ended meetrng 

ccect ano tne^eby means for acceLg the *£'£ £jT* ,0m * 3 ««* °' Venue-c.J 

*s«r.buted meeting. a~o..a,ed Venue-server objects in order t0 take par, ,n the 
A new Whiteboard-clien, object can aisn n. - 

« O'fic, on open-ng the Wh.teboa^ent ZcT, * opfion ,n NewWave 

r ! v of a new * ~- 

-essage'orlia lloppTdTscVw^b^ ^««» ,n an electrons ma.i 

reference to the relevant Wh.teboard server ob.ee, or he" , ^ Aga ' n the adVanfaoe <* cr.««g a 

» .s oota.ned s.nce each copy of the Wh.eooard c en ^J?™ 9 °' ^ ,:0P ' ed Whi >eooard-c.ien, ob,eas 
ocect (as oescnoed w„h reference to Figure \> ' ' C ° ma,nS * reference t0 Wh.teooard server 

Also as previously descr.bed. a Wh.teboard-cl.ent 3 h,pr, - . 
venue object by a user causing copies of Z 2 ^ ^ be m ° Ved ' n, ° the "ems area of a 

«.« of the venue object thereby gig access! iT^ ^ ! ° be ma<je avail ^'e » the othe 

nypothencal users Ma/t.n. flichi and Ed * feference t0 FiQ " f « '6 to 33 .nvolv.ng 

A w, n r ,S 3 SCr96n °' 3 « — - — ,nn,ng Hew (ett ^ NewWave Software 

a title bar 128 carry.ng the title "NewWave Offire" 
a menu tar ,30 offermg the following options- ' 
Acuon. cd,t. Objects. View. s M ng,. Task and He.p 
a system menu box 132; 
^ze boxes 134 ana 136; 

a vertical scroll bar 1 38 w„h scroll arrows , 40 and 1 42 anrt - „ . 

a horizontal scroll bar ,46 w„h scroll arrows l ia ^T \ ° ^ ' 44: 

The wnoow ,26 displays icons L ,«!T. 1 50 and a scroll box 152; 

=-,er ,60. ,„ Tray ,62. ^iV^Ia^iI^I^^ 6 ^ 3 « ^ »-» Basket ,54. Agent ,56. 
*anc s,oe represent wortwe.ated , terns ' ,COn$ ' 68 - 170 and ^ ^specnvely on the left 

^« — - ; ; -~ r . ~, . ^ . a „ U9 server ^ on me 
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Brief Description of the Drawings 
Figure 1 is a block diagram of a computer in accordance 

with the preferred embodiment of the present Invention. 

Figures 2 and 2A show block diagrams which illustrate 

the relationship between objects, applications and data 

files in accordance with the preferred embodiment of the 

present invention. 

Figure 3 shows a plurality of objects linked in 

accordance with a preferred embodiment of the present 

invention . 
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~ — • £ • ^e? t^t^z - ~ «.v 

r-gure 32 snows tnai the message new C or.ta.n S a -1' , b3 ' 222 labe,lea ~ p *n 3" .n 

224 , s , hen , :10S eo iF: aure 33, T 0 send {he ^ ^ Th8 meSM 9 e ™ C0 " 

Th,s causes a copy of the message, .nc.ua.ng th'e v^iln^l ^ "* ° Ut T ' 5v ' Ccn 234 

oeooie on the osteon „ SI . The Ou, T^ay cb,e" 234 2" " C ° n ' a ' nS '° ^ ^ ? ° 

comoon„ 1(S to enable these to be transmuted over L e „^ r * On 1 ser,al,sat '° n of the message 
••ne ,n T, ay 0 o.,ect represented o y ,con 236 oe^er a"i r e 1 " * ^ r9SDe ° ve Canons, 

-ewed and m an,ou.ateo by the fKlQien , s £ ^ "J" * 6 .^t i ^ a "-Pcnen.s so that these can oe 
message and ,n,o the.r ma.n NewWave Off.ce w.noo"J ,220, "1< Zl Vwu «"*« «Wi out of me 
ooen ven ue .c,en, ob ( ects to beg.n a d.stnbuted Z ,no n T** ""^ the !h ' 5e W'"*™, 
shared ob.ects e.g. a Wh.teooard ob,ect and nooZ »1« ? Q * e ~ 8e " n9 ' the users «n open 
■eiepnone and v.deo -nterconnect.ons For n^^f ''^ " " " Wrac, " ? 9 =^ugn : ne,r 
relayed to the Wh-teboard server-ob.ect wh.ch uP d£ s aTofM T '° * Whlte ° oa '^"*"< cb.ee. 
ceni obiects of the changes. 31 °' th * 0,her '-o. responding act.ve Wh.teboaro- 

Although only Venue shared obiects ann wh,.^, - 
embod,men«. „ 1S env , saged |h „ ,™ ^ ^ects are ava.lab.e to a user ,„ thll 

structure ob,ect and too,s to con.ro. the ^ t,- ^'^ ° b ' eCtS 3 a bourse 

cassette recorder controller SJCh a£ a v,rlual ™ n 'tor manager and a v.deo 

^"-rrrLi'r: rrrr^ ™ - ~ « - — 

messag.ng .restructure. 1 °" uSe ' '"^tat-ons 9'«en a su.tab.e ,n,er-oD,ect 
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Figure 73 shews a block d i a g r a c of the organization of 
K ? 0 M F . C A T , a systea file included ir. the OMF shown in Figure 
7 2 . 

Figure 7 ^ shews the relation between a global parent 
and global objects in accordance with the preferred 
embodiment of the present invention. 

Figure 75 is a block diagraa which shows how system 
files within the OMF shown in Figure 7 2 accesses data files 
and applications from a crecory shown in Figure 1. 

Figure ? 6 is a block diagram of the organization of the 
icecory s h : w r. in Figure 75. 

Figure 77 and Figure 79 show objects and links in 
accordance with the preferred embodiment of the present 
invention. 

Figure 7? is a block diagraa of the organization of 
HPOKF.XSF, a system file included in the OKF shown in Figure 

72 . 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 

invention. 

Figure 81 shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiment of 
the present invention. 
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- £ ure U S , 3 w S a series or objecta serving as fo!dBP1 . 
as Parents of objects containing data, <, accordance with a 
preferred e-cdiaent of the present invention. 

Figure 5 illustrates the screen display wnich p „ ults 
linking or various objects in accordance with a 

preferred easbedisent of * h e nr.,,,, • 

j i ...e present invention. 

Figure 6 shows the iinkinz n «• s < - 

**ng o. objects in order to 

create the screen display shown in Figure 5. 

Figure 7 s , cws h2w . t , re? cbjects ^ iinj(ed toffther 

in ac = = r:ar. = e with a pre.'erred eabodlaeni of the present 

i-ver.ticr.. 

-6wr- * us. rate how an object oay be 

cc ? :e - accordance v it- a o~p"o.-«-,< - - k ^ • 

a ?.e*er.ed eobodiaent of the 

P-ese.r. invention. 

Figure 10 and F igure n llluitpat , thf eopying ' of a 

PU&liC °' JeCi la = • *° a preferred e E bodiaent or the 

present invention. 

Figures 12 through Figure 7! show the appearance on a 
screen of a session in which a U9er aanipulates objects in 
accordance with a preferred eabodlaent of the present 
invention. Al3a ahowB are bloc , diagraaSf0f h<JW obJect3 
appearing to the user are linked in accordance to the 
preferred e»bodi aen t of the present invention. 

Figure 72 is a block diagran of an Object Kanageaent 
Facility (omf) in accordance with the preferred eabodiaent 
of the present invention. 
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13, OMr 100 ir.forcs the application which object the 
application should access fcr data. That object is then 
cor.side.-e! to be active. An object is inactive when the 
application t.-.e object is associated with is not being run 
by cooputer '8, or when the application the object is 
associated with is being run, but is not being run with the 
data of that object. 

Active objects can canrsunicate with each other using 
messages. For example if two instances of application 101 
are being run by cooputer 13, one with the data of object 
202 and the other with the data of object 203, object 202 
and object 20 3 are bcth active. Therefore object 20 2 -say 
send a eess-cge 211 to object 203. Similarly, if cooputer 18 
is running application 101 with the data of object 202, and 
is running application 1C6 with the data of object 20^, 
object 202 and object 207 are both active. Therefore, 
object 202 may send a message 212 to object 207. 

Messages, such as message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free communication between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new type. 

Each object has associated wlth^a set of data flies. 
For instance, object 210 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 
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fig-re 83 s.lcws the ^ af , . w 

pat " 0f a ^i«w when there «, a 
3--.ip.-hot, in accordance w its , pp , rt „.. 

ecoodiaent of t - e 

P^ess.i: invention. 



Ascription of the Pre'.rr.n r w 

•re. erred Es&odiaent 

Figure 1 shows a ccoputer 18 hav'r, a 

saving a monitor 1 ti , a 
Keyboard .9 and a aouse 20. A . 0r . ion . 

.or,. on of computer oain 
mettory 17 is sncwn b „ 

• 9 - e w :thm cocput!.- 18, 

~ 5 SnOWT. an n S < 0 ~ *. _ 

r. , °^ect Jianag-ient 

• vR an -PPlicatior. 1C2 

•• M. a pp !: . :atl , n „ appUcjt;on , 0 . 

•n<i an a?pi ica;ior , 135> 



objects 



- = ch or a?p:i cati; . ns , G . 

tc 106 store data using 

ts- For instance, in r i .,, r _ , 

• -gure 2, app:ic ation l o 1 ia 

shewn to have stored da- a . • 

" U£lnS 4B °-J ect 202, an object 

an oblec P o a a ~ -i 

• ' 20 aRd aa ofc ^ct 20 5. Sl.ii, Ply , 

application 105 is shiu, > „ u 

" '° s: "» "»« in ,n object 

» «J«t 2 o 8 , an 0SJe = ; „, and an osject 2)o _ ^ 

'« «.r.. ln,. r .. llQ . indlciting vflch o6ject3 ^ 
-1« .PPU-«.tl„. „.,.«. „ f . lc » >re a „ ocllt „ § 

type, op the aaoe cla^ r 

.pp»«. s1 „ ,o,. Slallarly o6Jectj ^ 2o8 _ 

•PP^c.tLn. -«>.-.- .PPll«. tl . B w .. lB| ruB by „„ ut , r 
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rer. ar.i one or t:re parents. An object is not 
allowed to Ceccae its own descenders. 

In Figure 3 is shown a r. object 30 1, an object 302, an 
object 303, an object 30U, an object 305, an object 306, an 
object 307, an object 303 and an object 309. Objects 301- 
309 have links with reference naaes which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name "1", to object 302. Object 301 has a 
link with reference r.a:e "2", to object 303. Object 

302 has a link 312, with reference naoe "7", to object 30". 
Object 3C2 has a link 313, with rererer.ze name "8", to 
object 305. Object 30 3 has a link 3 i U t with reference name 
" 1 " , to object 306. Object 303 has a link 315, with 
reference nase " tt " , to object 307. Object 30U has a link 
316, with reference name "1", to object 308. Object 305 has 
a link 317, with reference r.aite "7", to object 308 . Object 
306 has a link 318, with reference nace "8", to object 309. 
Object 307 has a link 319, with reference name "9", to 
object 306. Object 307 has a link 320, with reference naoe 
"13", to object 309. Object 308 has a link 32 1, with 
reference naoe to object 309- Object 308 has a link 

322, with reference naoe "3", to object 3 0 3 . 

Object 301. is a parent of 302 and 303. Object 303 is a 
child of object 301 and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 
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in data Tiles 2 2 i, 222 anc - 2 ,, 

' e -'• a '0-"aat which can b< 

interpreted by applicatiors 105. 

Ea = h otj-ct ha 3 associate- w itn ic a Hst Q , 
Prcpe-ties. Each property has a na I? and a value which *ay 
^ accessed by s P ecify ir . S the r.a = e . 3, addition , ,. eh cl5s 
or ejects has associate, with it a list or properties that 

are corron to all objects of tr a ? c ^ a ,c 

o. cr.a. c.ass. ror instance, in 

Figure 2A, object 205 and ap =1 i ca t « or in, a . 

HrlUiC * on 101 are shown. Objec 

205 has associate, with it a property 2 3 ,, a propertv 2 3 2, 

3 pr0PePty 2 3 3 ' *P*"«tio. tCl has associate, with it 
* Property , 3 ,, a property , 32 and a property 1J3> 

Property lists car. contain any n , a ,er of proptPtlts . 
S.ch property v alue can be frco zero to 3)27 62 bytes in 
length. Properties are used to store ,escriptlve 

information about obie-<-« - „ ^ „, 

ooje-.s an, classes, such as names, 

co3=ents and 30 on. 

Object, Bay have references to other objects. These 
references are called li nk3 . Llak3 arc -lP . etlonal8 ^ 
oMect is called the parent, the other the child. Each lin* 
^s a reference „a B e which is a nuober that l3 aS3igned &y 
tne parent object to identify each of It., ehlldr.n. All of 
an object's children, it, children's children, and ,o on are 
collectively called that object's descendents. Similarly, 
^ object's parents, it, parent,- parent,, and so on , are 
collectively called that object's ancestor,. m the 
Preferred e B bodi 0 ent of the present invention, an object 
=ay be manipulated by a user, can have zero or sore 
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contains lir.es of text 5*?, lir.es cf text = 12, a graphics 
figure 51?, a graphics figure 5*" ar/. spreadsheet data 5 15. 
As shew- in Figure 6, text and fcraatting data is stored in 
an object 5M, graphics data for graphics figure 513 is 
stored in a r. object 6i2, graphics data for graphics figure 
5m is stored in an object 6 i 3 and spreadsheet data 515 is 
stored in object 6l«. Links that are used to build compound 
objects always have so:e Wind of data tr^nsCtr associated 
with the link and hence are called data links. In Figure 6 
is shewn a data link 6*1 5 , a data link 6 1 6 and a data link 
6 17. In document 5 10, data froa object 612, object 613 and 
object Sin £re cerely displayed, therefore data link 61U, 
data link 6:5 and data link 6 16 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 701, which contains data for a 
first spreadsheet, Is linked through data link 704 to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data from the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than xerely display data from the second and the third 
spreadsheets, data link 70U and data link 705 are called 
data-passing data links. 

OH: 100 does the "bookkeeping" when objects are copied 
or nailed. When an object is copied, 0 MP 1 0 0 oakes copies 



/ 
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-.s...= ... or „ 5 ., ci5 ,„_,„. 03 _ Je: . 33j ^ 

3 °'' »*• 305 .„ j„. <n< „ 

Active oijects can dynaoically sake 

aaKe and delete links to 

°"' r 0;;e -"-" ' ltBk - » "J"* i. ^lete,, O.Hr ,00 

checks if the c t ■ 



- c - has any other pa r-n*« t <■ 

pdr ' n - s * I * not, OMF 100 

•« r.«:. lsll!i „„., , t9r . tf spac , ,„„ llt , 4 uitft 

object . 

Object Iir.'< s 02V fc e u «.- <- 0 . 

u .0. various purposes. For 

exarp:., folders eav be < - t *, . , 3r „ „ r w , 

- <-- ... ne .ors of objects. The 

children of ct-»-- s u?^ a * 

----s use. as feelers oay be objects 

containing d«; a for us* va -< 

«- ... va.ious applications, or the 
objects asy t - otr9r fol= - er , 

8r " "-Sure a shows. an exanpie 

or the ,se of objects as foyers. An object .0, 

fclder SO!), ar. object ( al3 o called folder U Q2) 

" ° bJe=t (alS ° C3iied ,03) and an ob,ec ^ 

(3lSO CalIe4 f °"" — "»« as folders. .older .01 

c-tains an object ,05, U9 ed to contain data, an obJect UQ6> 
«»« to contain data, an object 07, used to contain data ' 
a- folder u 0 2. Polder U 02 contains an object ,08, used to 
contain data, folder *0 3 and folder ,0.. >Folder ft03 

contains an cb'ect UOq » 

' ° 9, U3ed to contain data, and an object 

•10. used to contain data. Polder i 0 * contain, an object 

u,.d to contain data, an object »„, used t0 contalf) 

^ta and an object <n 3 . used to contain data. 

A core sophisticated use or h.i,. • 

" 3e or linl <s 13 to construct 

coopaund objects. For instance in Figure s * „ 

ngure 5, a document 5 1 c 
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162 through a new link :65a. Object l6la is a copy of 
obje:: !5i. Link i£}a is a copy C f link 163. 

In Figure 12 through Figure 7:, it is shown how objects 
are displayed to a user on o-.niior ', U . In Figure 12 a 
-NewWave Office" desktop is shewn to include iccns labelled 
as "File Drawer", "Waste Basket", "Diagnostic", "Printers", 
"Star- and "My Folder". A user (not shown) has aanlpulated 
a cursor 73i, using keyboard 19 or oouse 20, to select "My 
r clear" . 

Figure 13 shews how the objects displayed on sonitcr 1U 
are linked. NewWave Office (shewn as an object 700) is the 
parent of "File Drawer" (shown as an object 701) through a 
link 711, C f "Waste Basket" (shewn as an object 702) through 
a link 712, of "Diagnostic" (shown as an object 703) through 
a link 713, of "Printers" (shown as an object 70«) through a 
link of "My Folder" (shewn as an object 705) through a 

link 715 and of "Star" (shown as an object 706) through a 
link 716. 

In Figure 1U , the user, using cursor 78 l , has selected 
"Create a New...- m a pull (Jown Benu 7 g 2> A3 a re3ylt Qf 

this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 781, the user has highlighted the icon 
"Layout" and using keyboard 19 has typed in the name "Paste 
Up" as a name for a new object to be created. Cursor 78l 
now points to a region labelled "OK". Once this region is 
selected, a new object titled "Paste Up" is created, as is 
shown in Figure 16. 
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o' files associated w ith the ozjacz , r 

' the ob'ec 

b ^'"5 c:?;ec has children, r.u? ,. r . 

ocjecf s 5es = er.deat3 f and fcuilcl3 links 6 ., 
w , 0 . .. "-^'en the new 

° Wj!::S '° givs t?le "« cocpcur.d ob'e.f th. . 

J?> ' the saas structure 

2 a »*•___- . 



aa tie crigina; 



en 0MF »akes a copy 0 
' FUU - '• « — » — a copy „ 

3^- Link 322a is a c Qr 

lln< 322 ' LlRl < 3iHa is a copy 

of "fik Jii. Ll-lt in, • 

3,53 15 3 C3P ' li"* 315. Link 3l8a is 
a = = Py of Hnk 313. L -, k , 10a . 

,-. a . 3193 i3 3 C °>' Unk 319. Link 

_3<*a is a copy C f link 2 20 . 

Pr.f.rr., e E >od iaent , t ,. default behavior 

"••suits In tns copy , f , „, 

Py . P.r.of, cailor.n „„,„ th . papen . 

; coplea - Ho - — - » . PUHle . 

""" ' «'ying of parent 

object 1 6 7 r» * ♦ « • 
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I .-. Figure 23, using cursor 7 5 i , "Paste Up" (object 70?) 
is shown being dragged to window 75!. In Figure 2 ii the 
process is coajlete and "Paste Up" (object 70S) is new t- 
wir.dow ■•«>• Folder". In Figure 25, "Paste Up", shown as 
object 703, is now a child cf "My Folder" through link 728. 

The user sets up multiple links by using the Share 
coEiar.d. This esasand is an extension of the clipboard 
metaphor cornier, in software packages today for coving and 
copying data around the systea. The clipboard is a special 
buffer that the systes uses to hold data that is in transit. 

Ir. one way, the Share coaiand operates similarly to the 
Cut or Copy coxaand described atove. That is, using Share, 
Cut, or Ccpy, the user selects scae data first and then 
gives the Share command, which results in soaetfcing being 
put on the clipboard. In the case of the Share comaand, 
however, what is put on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this link is pasted, a peroanent 
connection is made between the original data and the 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707 ) has beer, selected, as 
evidenced by "Paste Up" (object 707) being in inverse video. 
Using cursor 7 8 l , "Share" from menu 7 8 3 is selected. In 
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I- Figure !7, "Paste Up 



shown as an object 707 
:e t h 

The basic clipboard operations are Cut, Copy, a .-.d 



linked as a child 0 f NewWave Cff^e f-o.,-». 

• * t.. rough a hnk 7 17 



(< * l,tin * " "« l.«*ion>. Co „ .,„„ , Mpr 

of the select e J d a - a n r* »• „ . . w 

da. a or. the c il? board. The user aU3t then 

select tr.e location where he wants the data to be or 

eepi.cs to, a,, glVf th . ?aste ^ 

^e contents or t,e clipboard to the selected location. 

In Figure 13 a user is shown to have selected "Paste 
UP"- The selection is represented by the icon for "Paste 
UP" S.ing displayed using inverse video. With cursor 73,, 
the user selects "Copy" f „ B a pul , down aenu 7a3> ^ 
Figure ,9* a Clipboard object 720 is shown to be a parent or 
an object 705 through a link 721. Object 708, is a copy or 
object 707 ("Paste Up"). 

A* Bhown in Figure 19. next the user selects -Paste" 
fro* pull down a .£ 7 e 3 . The result, shown in Figure 20 , l3 
the addition or an object 708, pointed to. by cursor 78l, 
which i, a copy of tne 0Piginal „ paste Up „ object 7Q7< 

I" Figure 21, the new object is shown a* object 708 
link.* as a child of NewWave Office through a link 718. 

In Figure 22, "My Folder", has been opened by double 
clicking the icon for "My Folder" using cursor 781. The 
result is a new window 785 representing "My Folder". 
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sp.-ea-shee: c«_i. csuse a graph to be re-drawn, and update 
as a fig. re in a do.__ent. And since ar.. object can .have 
cany parents, a single object can be used as "b.oiier plate 
for any number of other objects. A change In the boiler 
Plate wiil _e reflected in all the objects which have link 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C . window T85 for "My Folder" has been 
closed. In Figure 3', cursor 75i is used to select "Create 
a New..." froc pull dc.T. cer.u 752. As a result of this 
selection dialog box 779 appears as shewn in Figure 32. 
Using cursor 73!, the icon HPText has been highlighted and 
using keyboard 1? ,, e nar.e "Sanple Text" has been typed in 
as the na=e for a new object to be created. Cursor 78i now 
points to a region labelled " C K " . Once this region is 
selected, a new object titled "Sa=ple Text" is created, as 
is shown, in Figure 33. 

In Figure 3*. "Saaple Text" (object 709) is shown to b 
a child of NewWave Office through a link 719. In Figure 3« 
since -My Folder- has been closed, "Paste Up" (object 708), 
link 723 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 78 1 on the icon "Saeple 
Text" and double clicking a button on mouse 20 results in 
"Sample Text" being opened. In Figure 36, an open window 
789 for "Sample Text" is shown. 
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25 



-0 



-5 



u- -3 3.._w.. to be a pare 

"Paste 'jp- object 707 t-- e ..- P a „ , . . 

c w a Pi a i:nk 7 2 2. 



In .-ig-j.-- 27, w;-j C w 785 has been 
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acti vated . f.-os a 
» — 73 7 , - Paste - is selected> 

re3Uit » shown ia Figure 

= , is an icon 707a a;^a-fr f „ 

" Window 73 5. which indicate* 

that "Paste up- (ofect 707 ) is M w 

^7) is ah.r.d by window 785 and the 
NewWave Office w ^ cw T „ 

m Figure 2S A , aS a result of the 

P^te, »? aS te Up" is now a ^ w . to ba h kS 

--.-w.. to be both a child of 

Ciptc-ard ' 5 2 through l •• « \, -> ■> 5 . 

I-k .22 and a child of « My F=lder" 
7 0 5 through a ''nk r > ? t 

* Ir. Figure 29, showing just tne 

interconnection of objects vi.'tu >w 

lSible t0 the «er, "p as te Up" 
(object 7C7) i s shown t~ . ...... , 

c - -« a child of "My Folder" 705 
through link 72 7. Sir.ce r v- 

e V, (object 707) is shared, 

not copied, "P 5ste Up" (obi— 7—1 

J "*- 7v " } feoains a child of 
NewWave Office through link 7. 7. 

One key feature of data links is autooated data 

— — — object is o P en and the user changes 
^ P-t of it w hich is „ 3haped out", then ttB akesacali to 

OMF100. OMFinn^w 

0... '00 ch.cx, lf or tne 06Ject , 3 Mrtntj 

— «.»t p . rtlcuUr cha „ te . lf tBty ear4jnj ^ 

».x .r. .1.. o„r ,co ,.„„, t0 lh . far „ ea , iejsa8e 

«-r.r, lBI «„„ neu data la avjiu6ie _ pjrent ^ 

..J.C.. .It, «.„,., data «.„.„„.«.„, , na „,„ hlv< 
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The rss-jl: is the cper.ina and display of "Star" (object 7 06 ) 
in a wi^ow 7?£. Figure ,j? s ,, w , t , e use Qf ^ ^ 

select selection "Ellipse" in a aer.u window 797 which 
results ia the data within "Star" (object 706) being changed 
fro. a star to an ellipse. As shown in Figure 51, the 
result is a change both in data displayed in window 7 9 6 and 
data displayed in region 795 of window 791. 

In Figure 52, cursor 73 1 is used to define a region 797 
in window 79-. I., Figure 53, cursor 7Si is used to select a 
selection "Create a New..." ln pull dcwr Beftu ,,3^ Aj a 
result of this selection dialog box 799 appears in Figure. 
5«. Dialog box 79 9 contains iccr.s for the two classes of 
objects available which are able to dispiaydata in region 
797 of window 791. u.iag cursor 78', the icon »»P Shape- 
has been highlighted. Using keyboard 19 the naae "New 
Shape" has been typed in as the name for a new object to be 
created. Cursor 781 now points to a regions labelled "OK". 
Once this region is selected, a new object titled "New 
Shape" is created. Data for "New Shape" i, displayed in 
region 797 of window 791 as is shown in Figure 55. In 
Figure 56, "Mew Shape", (object 750) is shown to be a child 
of "Paste Up" (object 707) through a link 760. 

In Figure 57 a window 800 for "New Shape" was opened by 
placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on mouse 20. r„ Figure 58, 
cursor 78 1 is used to select the selection "Triangle" froo a 
pull down aenu 801. The result, as shown in Figure 59, is 
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!5 



20 



25 



75 



50 



0; ) 



In 



FiS^e 37 a wi.-.- = w 7c, for .. ?aste ?q 
has teen c ? er, d by double clicking o, tne icon, for "Paste 
'-'P". In Figure 33, using Cur, SP 7 S i, controlled by » 5use 
20. a portion 790 of tne text of "Saapie Text" has been 
selected. Tne portion in inverse video stating - Me w Wave 
Office environment" is portion 790. 

I" Figure 39, cursor 731 is use d to select tne 

-r.a.- i„ a pull d 0 wr. menu 7Q? T „ r ■ 

" J In Figure 10, 

an ires 7 9 3 in window 791 is j.'.m.- 

" *s selected using cursor 78 i 

Figure m , a sele:tior. "Paste" <s <■ 

. «»-e .s selected froe a pull down 

" **"'• ' J '" 7 "> «.p».r.« «.,t 7,c i. 

displayed in "Paste Up" window 7ai m r< 

" In Figure U3 "Sample 

Texf (object 7 0 9 ) is a ., 3WR to be a child of "Paste Up . 
(object 707 ) through , link 72? . In Figure *2, displayed 
text 79C is a, own in gray because "Star" window 73 9 is open. 
I" Figure *«., -star" window 739 is closed so displayed text 
790 is clearly displayed. 

I" Figure U 5 , a region 795 of window 79) is selected 
using cursor 78l. Figure ,6 shows cursor 78, dragging the 
icon "Star" into region 795 of window 791. 

♦ 

In Figure U7, data from "Star" (object 706) is now 
displayed in region 795 of window 791. As oay be seen in 
Figure .3, "Star" (object 706) is now a child of "Paste Up" 
(object 707) through a link 726. 

In Figure U 3 , a user has placed cursor 78! over region 
795 of wmsow 791 and double clicked a button on mouse 20. 
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l " C:Ua * l4 " tif '"««» — ..... to o„r ,00 p y 

child 709. 

«.ur. .0, area 7S3 ln ui „ dou ? „ ^ ^^^^ ^ 
fro. t pull loan B ,.„ 

79» ujlng cursor 761. » t this pout 
P.r„t oPJect 707 ( .,..,. „,., re , ue3tJ oHF ,00 ror . llak 
■«L. M. th. p . P . 8t „ o „ cUpbo>pd ?jo _ T ^ 

r,r u„ k 7 „ 0etuee „ „ rent 70? chua 

'» .3 -S..P1. T .«. (o6Jec£ 7Q9) ls ^ ^ ^ 

".11- "Paste up- (opJect 707) throush ^ 

'» »I«r. »». "disp^ed t . xt 7 , 0 ls aljpl , yed ta 

"Paste Up" wi~<iow7ci r 

-a«w r s „„„!,„,„, tllli (lf|ii 

707 Hit, a call to 0 HF ,00 aak'r.. is,. . 

ask.nj that a »« S 3a,, „, 3e[lt t0 

«. «J«t Ider.tin.d 6r „..,..„. „ a „ e fop 

m. r.„ B .. e . th . chlli 06J „ t ?09 io di3puy 

ft. u.» lBl . . loe , lloa st , c;fled by parent 

OH, ,00 t . k „ fro> Mrent 707 _ jaaj ^ 

<«. W..tlfl..tl.» ....... fr „ „, vl , v . p ., lfleitl9a 

ror .i» T „, le4 d . u „ rt th# it3jMe ^ 7o? 

7 °" 1 " l '>" «». d.t, la th . Jp . clfl „ Ioeitlon _ ^ 

this = ». are, 793 . The .... of t h „. fpM 

PT.nt 70 7 t . OMF ,00 t, child 70 , 1, - DISPL „ „«.„., 
furth.r described 1 „ App.ndi, B, attached hereto. 

Another message -P8INT.S1.AVE-, .1,0 deac.-lp.d i„ 

" -» » to prlBt d. ta Oh 

• Prlnt.r r,,h,r thar „.„..„ data ,„ , e , r>lMl 
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50 
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t0 ch il- object 7oc) T *~ "easage 

709. In a -GET_srZE" aeasa*. n 
707 lder.tir.-e. a , ' P3rent ob -'« 

3 r4ference "a= e f0P lir , 

' coordinate, Tor a di , iBdlc »» 

4 dlSPUy ' OHF 100 takes th- GET SI7 - 

5 d .,. """"ion record for l lnk 729> 

* iV "3 the m#a^a** * 

33age t0 Chl ^ 709. Child 709 ret 
Parent 707 the returns to 

° Uld U3€ to ^»Pl.y the data Thl , 

707 to aodlfy the * ll0Wa 
Iry the region reserved f a , 
from child 7-o uh di «Playing data 

~ 7 w «T«n child 700 < . . ^ 

region 

Wh,a V"« fro » a child object i 3 b .. 

t obj.e. and > h eing dl *Pl«yd by a 

da>a , h child object changes the displayed 

objects notifies 0KF ioo that the 
a <=han g e in th . data . , ther < h " "een 

aaca object . p 0 ~ • 

'-««.. e l*7 f da t a from "Star- /„ki 

di 3plavsrt . (object 706) now 

M/Sd l " 795 of w lndow 70 , _ 

in Figure U 3 , - Sc . r . 

' 6hrOU8h « 725. Slnce data 

fom child object 70 5 tft "* P ' 33ed 

705 to parent object 707, Unk 726 t 

link which include, a vie * 

««•» a view specification. 

user places cursor 7fli 

"5 or ..„„„ 79 , ani n 731 "Hon 

°" le CU "" a »«»« on ..„,. 20 

"he result ia fe . 

t-c opening and display of - S ^r» ( * 

1" a window 796 Ua <n * J,Ct ? ° 6) 

"sing cursor 78 1 to select . , 

° se.ect selection 
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■7". Sine, , b .. el 67 , „ . fol<tpi thfpt :j ^ 

t!..r.r.r. « 9 . lhP . t „.„ ., thln , u6co , ujin JJt uouU ^ 

"0C0\ 

i» niu,. 78 , o 6J , :t 676 ls , doculent aM a ^ 
»" . p.r.„ ,r .„ 06j , ce 678 throu|h a iiBk ^ 

o.j.«t .„„... t ., of Unk 680 haaj 

re ference name "3 « , 

T.. Tl,., la, ta „l u .„ 73 , of , ntpy tftere ^ ^ 

». -7-. In c,U.„ 732 te . P . ls th , >Btl< . 8 . 
•n< 1, .,1„. B 7 3 3 ls t ,« per , rencc nanj os( ^ t 

«'« f . -«»n, tM „, ull „ tBere , naw , Jaoclated 

Vtt " "° »«• 73, ..„. l0 

the three b i * * n « inn . 

no and entry 738 i, a v lew metrication 

record . 

»l.ll.rly. ,„ „ lry 73 , d « 3crlt> „ Unk 690 jB = un ^ 
"•»r. 73. mat l3 , lB colu=n TJ| of eptpy ^ ^ 

»•««« -.7-. In eolu „ n 7JJ t , ere ls {h< cmi< _^ 

•«« ^ .-!-„ 733 tn.n. 1, lh . „.,„.„. „„, 
">«. 1. a .... wltB Unlt HOi _ t|it tBpt> bitj 

within aubcolun 7iu 

3 contain th. thr .. 61tJ „,,„„ amJ 

7«0 la a view a peel ri cat I on r.cora. 

I" ri«.r. 80, vl,„ application record 7.0 la „„„ te 

»»e:.d. , n e!J T „ uhlcB conta;ns a datj lae „ tlflcation fop 
«• «:.«. • ft.u 7»j , hlel mcicata, .n.tn.n tn.r, t . . 
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snapshot used in the view, and a He'd 7M 

i.e. a /«} which contains 

miscellaneous information about the »«.„ A , 

ll-k, -.0 a . e .r. lR . „„„ ait . „ JeRt lhpa(iih t ^ uni( _ 

79' for . P>3 ... „. (0>J „, 70?) hi< 6een op<ned ^ 

CUCkU< °" r °' »P". in Flgur. 38. u,l„, 

eur..r 78,, „,, tl . 011 . a by ..„,, JOi popUon ^ ^ 

of -S..pl. T .„. „.. 6e „ >#l#ct#di poreiM ^ 

video stating "New Wave Office env'ronm^n*- , 

environment" is portion 790. 

^ Figure 39, cursor 78 1 is used to select the 

selection "Share" in a pull down Benu ?g2< ^ . ^ 

Elected, chile- obJect 70g (BSaople TextB) createa a 

identification number whi ch identi f 1 es portion 7 9 0 of the 
text to child object 709. Child object 709 also causes OMF 
100 to put a link to child object 709 on clipboard 720- 
Child object 709 communicates to OMF i 00 through command set 
forth in Appendix B . attached hereto-. Child object 709 
also infer., OMF 100 what data identification number Is 
associated with the new link between the child 709 and 
clipboard 720 . If there l9 , , nap3hot a9j|oclated ^ ^ 
link, child 709 win also inform OMF 100 if there i, a 
snapshot associated with the link. Snapshots are discussed 
-re full, below. Aa . P „ ult qmf ioo win make an entry m 

OMF . X R F 6 03 for a link between clipboard 720 and child 
o^ect 7 09 . The view specification record for the link vi U 
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VS^TEXTDISKLOC 



•'5 



INITIALIZED 



20 



30 



25 



VS_VIEWCLASS 



all 
Th- 



Fi le Position in HPOM? PBP 

• view, 32 ch ° a ; ac P t R e P r 
;;*t U .l data ID la i 0 = ate / 
'hia contain, zero if „ 0 

Refined by the child. The 
r ord " ^ve bit, of the 

file position are always 

P0 an < are thus not 
Jjorjd m the Misc field. 

i«i e ; which bits 

U9ed fop this bit field. 

Set if the view 
specification has been 

Information in the view 
specification is zeP0 . 
J* x * deci »»l nuober 0000 

is a mask which 
indicates which bits are 
used for this bit field. 

Reserved for future 
expansion. The hexadecimal 
r.unber 0000 0008 i, a aaa a - 
vhich indicates which bits 
are used for this bit 
1 1 c i a • 

Specifies the view class 
the child assigned to the 
v lew. The view class 
Refines what view aethods 
are available to the 
Parent. The hexadeciaal 
nuober 0000 0007 is a mask 
which indicates which bits 
are used for this bit 



so 



through a lirk A7ii * 

67, and a parent of an object 673 through a 
*Ink 675. Ob Vrf 1 w 

- 8Ct 6,2 h " a ta * of "'2-. Link 67U as a 

reference naae 0bie«- 6 7 7 

««».•-. 6 7 3 has a tag of -19". Link 
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675 has a referee , a:e "7". Reference names are picked 
the parent object ar.d need to be unique for the particular 
Parent object; however, other parent, nay have , Unk w , th 
the same reference name provided each reference name is 
unique for each parent . 

Figure 79 show, a block diagram of HPOMF.XRF 60 3 . 
HPOMF . X RF contain, an entry for each link between parent, 
and children. I„ HPOMF.XRF 60 3 eolu.n 73 1 contain, the tag 
of the parent for each link. Column 732 contain, the tag o 
the child for each link. Column 733 contain, the reference 
name for each link. The flr,t three bit position, of colum. 
7 3 3 . shown in Figure 79 a, sub-column 73*, indicate whether 
a view specification file record 1, present (-MO"-) whether 
no view specification file record follow, (-Q00-) or whether 
the link i, between i, a link fro. the global parent to a 
global object ( " i 00" ) . 

As may be seen, entry 735 1, an entry which describe, 
link 67U 3h0WR la Flgupe ?7> Tha6 ^ coiuan 7 ^ ^ 

entry 735 there i, the parent tag "6-. j„ column 732 there 
13 the child tag -12" and in column 733 there 1, the 
reference name ",-. Since obJeet 6?1 l3 ? ^ 
no view, therefore the three bit, within ,ubcolu»„ 73« would 



be "000" 



Similarly, entry 735 is an entry which de,crlbe, link 
67 5 shown in. Figure 77. That is, in column 7 3 1 of entry 7 3 6 
tnere i, the parent tag "6". m column 7 3 2 there i, the 
cnild tag »,«- and in column 733 there is the reference name 



/ 
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records cannot be identified by the content within a view 
specification file record. HPOHF.XRF is increased in size 
16K bytes at a tiae. A newly allocated portion of HPOMF.XRF 
is filled with zeros. File records within HPOMF.XRF which 
are free or which define a link have the following fields 
listed in Table 5: 

Table 5 

ParentTag Contains the tag ( HPOMF . CAT 

record number) of the parent 
object of this llnSc. If this 
field is 0, then this record 
does not define a link and is 
free. 

ChildTag Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
HPOMF.XRF defines a link. 

Rerf,aoe Contains the reference name that 

the parent has assigned to the 
link. This field is neaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

File records within HPOMF.XRF which are view 
specification file records have the following fields listed 
in Table 5A: 
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Table 5A 



Da t a I d 



Contains the value that the 
child has assigned to iden'i'y 
the part of itself that is 
viewed through the link 



be i : 



Snapshot 



Contains the tag ( HPOMF .CAT 
record number) of the object 
-hich is the views snapshot 
If zero, the view has 
snapshot, 
discussion 
below. 



no 

For further 
of snapshots, 



see 



Misc 



VS_N£WDATASET 



V S_N « WD A T A AN NOUN CE 0 



VS_SNAPSHOTOLD 



VS_WANTMESSACES 



Composed of several bit fields 
described below; 

Set if child has told OH* 
that new data is available 
but has not been announced 
to the parent. The 
hexadecimal number 8000 
0000 is a mask which 
Indicates which bits are 
used for this bit field. 

Set if child has told 0MF 
to announce new data to 
parent, but parent was 
inactive and was not 
notified . The hexadecimal 
number «l000 0000 is a mask 
which Indicates which bits 
are used for this bit 
field . 

Set if child has told OMF 
that the view's snapshot is 
out-of-date. The 
hexadecimal number 2000 
0000 is a, nask which 
indicates which bits are 
used for this bit field. 

Set if child has told OMF 
that it wants to process' 
view messages when snapshot 
is out-of-date. The 
hexadecimal number 1000 
0000 is a mask which 
indicates whicr. bits are 
used for this bit field. 
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Table « 

lFi.-stFreetntry r s - i. { r „ . . 

iS - 1 * r this record defines 
an installed class, otherwise 
this record is free and this 
flel* is the record nuober of 
the next free record, or "0" if 
there are no .ore free records. 
If the record is free, none of 
the other fields in the record 
i a aeaningf ul . 

ModulerileNaoe Soeeirt., 

apeciries the name of the 

application associated with 

objects of this clasa as a null- 

terainated string. 

prOPertiSS Specifies the number of 

properties, the length of the 
Property naaes and the location 
in HPOMF.PRP of the objec-s 

P r°lt^ ti9S - See the Ascription 
of HPOMF.PRP below for further 
definition of the structure of 
this field. 

I" Figure 75, the relationship of H P OMF . CAT and 
HPOMF.CLS is shown. Within each object entry within 
HPOMF.CAT, the record nuaber, which is an object's tag, 
«rve, a9 an ldentifier 65Q of data fiies ^ ^ ^ 

— ory 170 associated with the object. The field 
"typemciass" serves as an identifier 6*1 of the class entry 
in HPOMF.CLS, which identifies the class of each object. 
Within each class entry in HPOMF.CLS, the. field 
"ModuleFileKaxe- serves as an Identifier 652 of the 
application file lB aasj 3t0Page BeBOry 1?Q yhich ^ 
associated with the class. 

I" Figure 76, the organization of a portion of aass 
-orage ae =ory ,70 is shown. A root directory 660 contains 
-*ter, to an H?,WDATA directory 66, and HPNWPRCC directory 



?o'. 
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665. HrSWrROG iireclory 668 «« *re 

«-y wtte location or storage f, 

ap?Lica:ions files, represented by arrow, 6 5 9 . H? NWDA * A 
contain, a plurality of HPOMFddd directories, represented 
directories 66 2 , 663, 66U, 66 5 and 666 . Jn ^ 
directories are stored data files associated with objects. 
The "ddd" in HPOMFddd stands for a three digit, leading 
zeros, hexadecimal nuaber. Each HPOMFddd directory ha, a 
different "ddd" hexadeciaal nu*ber. The -ddd» nuaber 
indicate, w, iC h H POM" ddd directory stores data files for a 
Particular object. Data files for a particular object are 
stored in the HPOMFddd directory which has a "ddd- nuaber 
equal to the tag for the object divided by an integer 
nUIbir ' e>3 -' flfty f — «l«in each HPOMFddd directory, 
Tile, are stored by tag nusbers, e.g. data file nao.es have 
the for = at x x x x x x x x . 1 1 1 , where "xxxxxxxx" is an eight digit 
leading zeros hexadeciaal tag, and "111" are a reference 
chosen by the application. 

System file 603, HPOMF XAF 1. 

j» nrjnr.AHf Is also referred to as 

STS» S f . This file is a list of all the li nk3 existing in 
the systea. It is record oriented, but does not have a 
header record. Each record file is either free, or define, 
an existing UnK, or is used as an overflow record fro. the 
previous record to specify additional view specification 
inforaation. Records that contain view specifications are 
called view specification file records. View specification 
me records can be identified only by a previous record 
which defines an existing data i iale . vie w specification file 
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3 : : r e e - n t r v 



Typeln Class 



SysCatFIacs 



Is 1" if this record ciefir.es 
an object, otherwise this reco 
is free and this field is the 
record nucier of the next free 
record, or "0" if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the nunter of 
the record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 



Speci fies 
global if 



if the object is 
the bit masked by the 
number 20 (hexadecimal) is set 
in this byte. In the preferred 
embodiment all other bit 
positions must contain "0" and 
are not used. 



properties 



f as t pr o ps 



Specifies the nuober of 
properties, the length of the 
property raises and the location 
in HPOMF.PR? of the object's 
properties. See the description 
of HPGMF.PRP below for further 
definition of the structure of 
this field. 

Certain object properties, such 
as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in # the properties 
file. Properties stored in this 
field are called "fast 
properties." 



System file 602, HPOKF.CLS is also referred to as 
SYSCIASS. This system file is a list of all installed 
classes in the system. It is record oriented. The firs 
record, numbered 0, is a header which contains various 



30 



35 



I 
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^ free 



signatures (see abcve) and is use' to manage a list o 
recorts. All ether records eitr.er define an installed class 
or are free. In the preferred eabodicent HPOMF.CLS can grow 
dynamically, but cannot shrink. 

Each file record in HPOMF.CLS is thirty. two bytes in 
length. HPOMF.CLS file record 0 (the header) contains the 
?s following fields listed in Table 3: 

Table 3 

lF:rst. r reeEntry Contains the record nuraber of 

20 the first free record in 

HPOMF.CLS, or "C" if there are 
nc free records. 

F ^ 1 e - ^ Contains the null terminated 

2S string "HPOMF.CLS" 

Version Contains the file format version 

nua be r . 



jo 



IMaxSecordNuEt-er Contains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record may or may not be 
free) . 



Table u, below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 



J5 



50 



55 
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each 



" S!r »"«"»» r — * " '«><••'••- '5. sy.t.. fu „ so ,_ s 

I!r,! " 1 «"» 6855 ».rl... information. 

T ' !> ' P " 3ViC " '"''""'l" object prop.r-.ie, 3U c.h ,3 

"<■•« class each otject is „„,. tJ [(( na . e of 

S.v..= fU« 5C .50, provlc, infor.ation a»c u t eU „„ „ 
objects SUCB ,s „ rat ,., U:illM ls , s , oel , tt<| wltlj 

° f «»•* r.pr.,., t , o»;..t, of . 

particular class ans l<«». »r u k,» 

i-s-s of what messages (such as those 

» = - in fi 2J .- e 2 ) can te process,* hy ejects or , 

Mrtle " :,r eU "' S ""« «»«-MT also contain 

inror = ati,„ ,„ut lin*s >...„..., an, chil, opjects 

a iist of parents an, reference na.es of each i i r, 
rrc a parent for aacn osj.ct: a list of cnilcr.n 
r.f.r.nc, na.es of each Hr.v to a chiu for eac* , rd 

*" lti ' ,,! t » f «'""~ " <»'-• .cross cat. 

""" .Mt„ files 60,-607 contain genera! 

infor.ation such as what f lle , are installed In the 
operating ror each eU „ ^ ^ ^ ^ 

object, nave repeat.* auto.atle restart wh.nthe OHP ,00 1, 



restarted . 



in the pr.f.rr.o of tBe p( .„, nt ln> ,„ Uon 

.Mt.. file 60, ls r.f.rr.o to as HPONr.CAT. s„t.. f U . 602 

" """" " " "'Hf-eLS. syste, rtl. 603 Is r.f.rr.o to 

- HrOMf.Xnr, syate, fU, <0 , t , referrsd ^ ^ 

ayateo Tile 605 ls referreC to as hbdme- tu. 

33 Hp 0MF-INS, syatea file 606 

13 referred to a, HP0MF.SDF an, 3y3t e Q f ile 6o7 l3 referped 
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r '!- ;r > 757 sf uin<3w '3 1. 

in -€-e 60, „ in , 3 „ aoo 6 „ b „, CUse ^ ^ 

r ** 10n " * M •«•«•• « ».«.. .„ JS 

froa pull down cenu 7Qa t„ r .• - 

'9 • .a Figure 6 3 , curaor 78 1 i3 used 

to selert a region 802 of window 791 In Fi . 

• In Figure 6 ** r cursor 

The r,,Jltl " «. i. .>.„„, .r 

"«« free .».. Sh lat <ljpl , r , 4 in 

region 7 9 7 a n j ; r 0-1-5 

.eg. on 80 2 of window 791. m Figure 66, 

"New Shape- (object 7 50 ) is ahcwn t0 hav(? 

0 nave an additional link 

77 0 } froz its parent ": as ^ / 

✓ . as„e jp" (object 707). 

in ft.,,. 67, TW ... usln8 cur>er 

C,„c. 7 8 , l3 th „ U3e , „ select jeiection ^ 

pun < = - 7 „. Ta , rMu . ti t> 3ejn ^ rif|ip ; Mi ^ 

».« r.,-... 73, ..„ re „ 5> , d ^ ^ ^ 

«». ««r..r 78 , l3 U3ei jelect jeieccion ? ^ ^ 

! °" ?83 - IB « I- r„.r. 70 , ls , nlco „ 

"" ,US ' """" » »r ..r..r x . rlgup . ?I> 

"New Shape (object 7cm . ^ 

>°°ject 7,0) 11 j(,own to no. be » cnild of 

N.wwav. orric, (eject ,00), „„.„„„, . UBk 780 _ 

m n,.,, 72 , o«r ,00 l3 slJ .„ to contaln 3even jritt< 

•'U,3: .„«.. fll , 601 , fUe 4oj _ 

•».«« fll. 60., Jystel fUe 605 , ayJte= fUt jva: 
fil * * 07, 0Kr 1 "'" f *" 599 »•"•• i.«.rf„. of 0W t, 



. ea 

;o 
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gicbal eject, l3 a descen.ent of global object. Alth0 ug. 
Figure 7* shows enly 3i x global ejects, the number of 
global objects operating on a 3y3tS31 is a Bat . ep flf systM 

COnfi3Uri:10r - Any ° b -- Ct in the systea can refer to a 
glotai object by\ UJlR| the reftreace of thg t 

that gi 0 s al object froa the glofcai parent> 

As nay be seen froa ri«u-e 77 n i - 

r i6 u.e , j , fj.i e records in 

HPOMF.CAT are numbered consecutively. These numb. 

-= - j • inese numbers serve 

as tags, which identify each object. 

in if Preferred eabodi.ent of t,e present invention, 
each record is 123 bytes i ., length. Tht fields for file 
record 0 are listed in Table 1 below: 



rable i 



* atry Contains the record number of 

the first free record in 
HPOKF.CAT, or -0" if there are 
no free reco rd s . 



F i 1 e I d 



Version 



Contains the null terainated 
string "HPOMF.CAT". This serves 
as a signature. 

Contains the file foraat version 
r.uaber, which also serves as a 
signat ure . 

lMaxRecordNumber r««»»<-- ». l. 

™ Br contains the nuober of the 

highest record ever allocated 
froa within HPOMF.CAT (this 
highest record aay or may not be 
free). 

Table 2, below, contains the fields for file records in 
HPOMF.CAT for file records other than file record 0: 
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S YSCA? 



*o as H?CM.-I-O.NW£. 4 r >- 
n ^ '- giver.. 

Syateo Til- 60! , KPO-F-CA" < , »• 

•CA., .s a. so referred to as 

•• HPOMF.CA- is a catalog of a' 

5 »-* -f>« existing objects 
t... syste=. IPl F . , 

- ' v*... -CA x is shewn to b- 
record oriented. fboi-- rtr „ 

T r . -0,.. -CAT has a plurality of fi , e recori3 

;: h 1SJre "'^ ™ ° — — .c. rd S a-e s ,_ 
— — „ y c .„ 5 . in Mn , _ fll-rteepdB ^ 

5re shown in F- sy-a 77 

— • - 7 3. fl .. re:ori 0 is a htadtr wh<ch 

centals various signatures a.- ls u , e < to 

file reco^s A s - 3 

S * SlgnatU - e 13 '"own value w hl ch if 
Present indicates that the -i'e is > 

"ct corrupted. Fi , e 

- = =rd , th ro, 5 h file record 8 and additioral ,1. 

At *3Rai rile records 

vnot shown) e * * k • r - r 

*--.er define an existing ob <- c * or a 

© ^^w-c,, or are free 

In the preferred e Si ,d ilent h ? 0K r - A T ean 

. v A T can grow dynaaica'w 
*» =ore fii e records are neede- bu > 

e " e -> bu t cannot shrink. 

Pile record 1 defines a apec'a' ob ,. , , 

p c - a - object called the 

global parent. The ffiobai „- 

8-obal parent has a for. different than 
— other object, and oay be 

° 6J ' et ' " gUre " ^ —al p.rent to be the parent - 
« «lob.l object 250 through llBk 26o , gl?bal ^ 

though link 261, global obJ 

J ' 252 thr °"«* link 262, gi obal 

object 253 through link ?fi* , . 

' " k 263 ' gl ° bal through lin, 

and f , obal obJect threugh u||k ^ 

"ob.l objects 250-255 are also within HPOMP.CAT. Each 

* — object 250.255 fflay be a parent of one or .ore ob^s 

- OMF .CAT. EaC h object in HPOMP.CAT w hich is not a ' 
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in the data within 

"Star" (obl»ct 70<> h-< 

" 681,8 • »t.r to ,„ .„,„ 

* J slow." la fi . 

'-su.e 5 l , the reaul- a -u 
, Ia 1 =H«n«t both in data 

"-'P.ayed in 7 9 6 Jnc dlaplar.d-m . 

-indov 79,. reSl °" 795 6 

CU< ..J... 700 a = oo„ P Uah es ,„., eh , nse ^ 
.-action „ u . ber ,„, el _ yltB ^ 

identification nueber. I ' th. 

X * PaP8nt ° b ^ ct of any of the 

is not active, OMF ,00 3et3 the bl t 

V5_MEWDA?AANNOUNCEC for that i lnIr ln HP OMf" lBr 

in HP OMr • X R F . When the 

parent o&le-t i • , .. , 

^«-t i, activated, th, parent obJeet tBen 

reoueat tse „,„ data. 

" " rent ° bJect 15 »»«. oh F ,oo „ ln .„„ , 

°- — — , to th . Plr „ t 0SJ , ct th , 

— .... or th , Unk for WBICB thepl tl Maltl ^ 

«■»• aenda ^ a«33ag« to tha child objec 

T.ri... slt .. ..„„ req _ t<d tB> 

'"cription or the Vi.w Specie,,,,,,,. 

J p«c. 4 icatiori3 are found in 

B, C and 3. 

». .d«,t... or th, pr „ e „ t lnventlo „ la tBa( pjrert 
mi, t0 00 „. unlcate ultBcBiia o6jec:?o6 ■ 
o«, ,oo. Btthout ,.„„ o5Jeet 7c? Qr 9mij os( ^ 
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706 * n cwi„ g tae ldfntlty 0p ary Qther detan3 about ^ 
other. T,e parent object identifies Che u nk U3lng only thf 
reference naae of the li, k . The child object identifies the 
llHk ' J3lnS JUSt ^ data "•■-.tiric.tion nu BSer of tne llnk . 
OMF 100 doe, ,11 the translation and identification of which 
lir.Ws and which objects are involved. 

System file 60«, HPOKF.PRP, i, also referred to as 
HPOMF.PRP contains all the object and class 
Properties except for the fast object properties which are 
contained in HPOMF.CAT. Each record in system file 60, 
( HPCMF .CAT) and system file 6C2 (HPOMF.CLS) has a properties 
field, as described above. Each properties field contains 
the fields describe- in Table 6 below: 



Table 6 

DiTDiskLae Contains the position (byte 

offset) within HPOMF.PRP of the 
property list directory. 

n?rops Contains the number of 

properties in the property list. 
This is the number of entries in 
the directory entry array 
described below. 



Pools i ze 



Contains the combined length of 
all the names of the properties 
in the property list, Including 
a null-terminating byte for each 
name. This is the sire of the 
directory name pool described 
below. 



For each object and for each class, at the DlrDlskLoc 
Po.icion i, the HP0MF.PR? rile 1, the property directory for 
that object or that class. The directory has two major 



/' 

EP 0 497 022 A1 



l*3s.. Each entrv h a « r A «» . 

•y his .i. Ads 3et out in Table 7 ^ 



ValueLen 



ValueOiakLoc 



CacheOf f S e' 



. o w : 
Table 7 

Specifies the length in bytes a 
associated property. If 

3 "o r r°:/ nd thepe 13 no 

stored anywhere. 

This field 1 S only used at run 
tl« f .nj i, not .eanmgrul i? 



Immediately roMown* *w 

• '°- l0W -"' •"•ry .rr„ 1, tft . „,., pool 

" — p„ P . rtJr Ust , ln tB , .... ^ js ^ 

arraY - Pr °"^" - — .«« tM B| . „ tltl .. 

user comaents, date an- n „„ , 

o» c. eatlon , the user who 

created the object e 

J 1,1 etc ' For «ore lnforaatlon on 
Properties, see Appendix D. 

h» w ., ,„..,..„,..„..„. „ tb . b 

.r»OHr.„, syl . Mt . ip vucb eontroi> ^ 

«».«.«».. or t „. flr „ 10M pif#i of Hpoiip pjp _ ^ ^ 
*• » i» i.» tti . th .,. „,„ l<1(4lt(ttr foUou 

.it-ifi«.« Mt or W0M U3 . 3 flrst _ Thuji ^ 
— 8 »ocr „. flrit „ r< e „. , lutp 

=r „. of tne fl!t . p ., ( ., tl , #Jy 
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When norage m the first 102. page3 i3 insufficient, 
second bitmap I, added to the rile following page i 0 23. 
This bit 3 ap control, the allocation of pages ,02* through 
20U7, which i^ediately follow the second bitmap. 
Additional bltx, ?s and pages are added i„ the same way, as 



needed 



Each directory and property value is stored as a slngl 
bloc, m the me, i. e ., as a contiguous run of pages that 
are all allocated in the same bitmap. This causes the 
restriction that no directory or value can exceed 3 2K bytes 
( 102U times 32) in length. 

System file 605, HPOMF.IMS, is also referred to as 
STSXNSTL. HPOrT.IM contains a list of the files that were 
copied to the system when each class was installed. This 
infarction is used so that these file, can be deleted when 
the class is de-installed. 

The very beginning of HPOKF.XNS 1. a double word value 
which serves as a va 1 1 di t y / v e r si on identifier. In the 
preferred embodiment the value of this double word must be 

0101ABCD hex to be valid t« t,si. a ^w. 

" vana. In Table 8, this number is stored 

as shown because of the protocols for storage in the 

particular processor used by the preferred embodiment, i.e. 

an 80286 microprocessor made by Intel Corporation. 

Following the double word comes a series of variable 

length records. There is one record for each installed 

class. The first word of each record is the length of the 

rest of the record, in bytes. This is followed by the null- 
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ass p ' a = e of the install.,. „, , 

' C0P1 " t0 "' °"' «r.e Sorl .,. 

• th « nit la assumed to be locate* , 
t*e HPNWPHOG directory. If th , _ 1 " 

special character the fil# . 

Tile la assumed to be located <„ 

the HP NWDATA directory. 

For example, assume two classes a-. , 
"A'» , " a ' e ln ^alled: class 

w an< J Class "CDF" ri 

e ' cor y o68 and »yy» to * hm 

HPKtfDATA directory n 

01333 " CDE " 1 rile to be 

— - -»X- to „ PNWPR0C directory 668 _ Qiven 

— —shows the contents or fop ^ 

e xao pie : r . ni 3 



Table 8 



offset content 
J CD AB 01 01 F-. C ?°! nta 

11 0C 00 L*:U*' S r/V * raion ch «oK 

Length of AB record ( is 
6 u i U2 Q decimal) 

9 ou AS * »uU 

Length of length byte 
Will i J c 



2A 5A 00 



Null ien 8tn Byte -e 2 - <. 

0 ol 3H UU -2- * Mull . 

Length of length byte ♦ 

,5 28 59 59 00 ■ vv 7 

12 OA 00 * YY ♦ Nu H 

Length of CDE record ( 10 
1U H3 U u us n n decimal) 

13 ol 5 °° " CDE " * Null 



' 9 2A 53 58 53 00 -^x^ 11 



Nul 1 
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System File 605 , HP OMF . SDF is alao r „ r 

is auo referred to as the 

"shutdown file". F'Cyr - n - 

— - as it shuts down. 0-.t. rtup , lfthl , flltl> ' 
OKf assumes t-a- th. i . 

system files can be in an lnvaM(i . „ 

invalid but predictable state on a 

' Th65e err ° rS are "-ected without user 

Certain other Kinds of m , conslstency 

errors are let****** w * 

aed ' bUt 3re not r M li y possible fP00 an 

"ordinary" system c-a*h tw 

cash. Tnese errors ape ^ genera: n ^ 

correctable and the OMF w« i i „«► .., 

not a. low the system to come up 

in this case . 

....... S .r .s tF .,.». lt contal „, , Ujt of o6ject ^ 

which is active at * - 

the ti„ e.„ request that the OMF restart 

then when the av^^ 

13 restarted. The list of objects, 

then is the list of tags of obje-ts wh. Ph „ 

ooje.ts which have requested 

«r.« -or, ln „ r0 „r.SDr i. . fIlf word . If mj 

word ia non-zero, omp u < i i 

• °KF -ill execute its crash recovery code 

ever, though HPOMF.SDF ex* at, 

ex.sts. Normal shutdown win set this 

flag when producing the r\ • . « r 

f -»>• Ti.e if some serious error occurred 

in the session being ended. 

three >yte records. The first two bytes of each 
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record contain the tag of the object to be restored. The 
least significant byte is first. The third byte is not used 
in the preferred embodiment, and is zero. 

For example, if the system is shut down cleanly in the 
last session and two objects, having tags of 2 a „d 7, 
respectively, have requested restart, the contents of 
HPOMF.SDF will be as set out in Table 9 below. 

Table 9 

offset content 



content j 

° 00 00 Indicates no crash recovery 

needed 

Tag of first object to restart 
Unused and reserved 
7 °: 00 Ta « °' a«cond object to resta-> 

u< - Unused and reserved 



2 02 00 

U oo 
07 
00 



System file 7, HPOMFICO.MWE, Is a Microsoft Windows 
dynamic library executable file which contains a dummy entry 
point and no data. Microsoft Windows is a program sold by 
Microsoft Corporation, having a business address at 16011 NE 
36th Way, Redmond, W A 98073-9717. HPOMFICO.MWE also 
contains as "resources" the icons of each installed class. 
0MF modifies HPOMFICO.MWE directly during run time, and 
loads and unloads it to get the icon resources fro. it. The 
format of HPOMFICO.MWE is defined in Microsoft Windows 
documentation distributed by Microsoft Cor P0 rati on . 

Normally working with a view (see discussion on views 
above) causes a child's application to be invoked. Where 
large applications are involved, this can cause a lot of 
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unnecessary overhead. The use n * 

' h « u « o. snapshots allow tnla 

overhead to be eliei-ated. 

A snapshot is an obi e <-t tra»> 

.e.t that uses executable code froa 

a separate library cf-,.... „ 

7 Pefe ^ ed t0 •» * ^na.ic access i lbPlry 

<°." DAL) rather than using the full application 

"fpacation executable 

code. The only <ja"arii-- 

y <«»-• Tile associated with a snapshot 

— ins data .lch l3 to be _ , Pfll . . hu- ^ 

' ,Ml ' — late, th . data fne 

— - as a dyna.lc l ibrary , 13 , tlll 

in directory HPOMFPROC (directory 668). 

For example, T 4 zurm fli -w 

8 Pe 81 Sh ° WS a object 501 Unwed 
to a chil<; oble^t cn5 *w 

J«-t 50J t„r, u!!1 a Unk A ,„ ellted with 

503 . 0.. . blld os , ct ... 

snapshot 503 i a a Ki. r „ 

.b.. to .r,,!,, „ ata froo cMld o6Ject 

«• »".„ 50. .u-.», lh . lt( „ iovoklnjjn 

"»««.« -It. ehlla etJ „ t 

however, snapshot 50* 1« .w 

503 is shown to provide, vie. data 522 to 
parent object 501 with*,.* 

ltBOUt th * or chili 502 b.ln, 

rurther ....11. „ apshots ire 

" «pp.-«» c „« lp ,. a<(lx „. 

'»..«. « 1, , llIt cf „ Jor (atl struetuptJ 

0MF 100. 
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Present invention. 

Examples) Gives examples of hew th . „ , 

new the preferred embodiment of 
the present invention may be i-m 

^ implemented. including detail as 
to how OMF 100 allows data to be viewed 'b. t 

lewed between windows 

displayed on monitor 1U. 

Appendix D (Chapter 2 of Pro*, 

or Programmer's Guide) g lve s a 

further overview or _ „ A ^ 

t... pr.r.rre, of 
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Claims 



1. An object based distributed 



Comquter s V stem comprising a network of workstations and means for 
transmitting objects between workstations characterised by objects including a first object type for 
swr-ng data ano a second object type for presenting data to a user, wherem objects of the second type 

o a c! r,l e TJ ^ SS0 K C,ate ° f Cb,eCt °< the firsl ( VPe (V-„ to enable a plurahty of users of workstat.ons 
to access data of me object of r he first type, comprising means for transmitting an object of the second 
■.ype V-a between workstations thereby to create a reference to the associated object of the first type 
V-s) for each workstation receiving an object of the second type. 



i 

2. A system according to claim 
tetween workstations. 



comonsing means for copying an object of the second type fV-c) 
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A system accenting to ciaim i or claim 2 wherein transmuted fl h,.,. ( . 

an .center ,60, for tne assoca.ed oc.ec: of the 1st ,ype7 S K * ,V - C " nCkjCe 

A system according tc any preced.ng cla.m , n the form of a conference rnmrt 

enacing users of the wo*„ aDons t0 0£rticipate , n a m £ ™^ TZZZl T"' 

*« type ,v.„ store meenng cata anc o.ects of the secono t^e m^J™ 

A method of convening a meeting using a *v*tem as riaimcn ,„ ^.>~ x 

o»,ec, o, ,, e seconc ,,o e LJJ^^S™;%^ U '™^ ■» 
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